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. )
- INTRODUCTION i
4 .' : o . .. . . . . i . LN . x . - - l *
E o ) T Tee development of ohnplc,‘dir'cct, and sensitive chemical taste for thc'dchc-' . ;

tiom of V-agents in both liquid and aerosol forme is the maln objective of this project. SR
Other objectivea include the development of methods for the datection ol V-~ and e |
G-agents, or their degradation prode -ts, in the presence of docontamuuttn; agcnu C :
ol m uﬁn-hﬂopu type. . . .

dn el £ 5 4

3 . . i)
2 s e
2 © . This is the Eleventh Momhly Prograu Rzport on m- projcct and nu.mmrlul . g
: the work completed during ‘he period March 1 to March 31, 1957, Includad ure -

: results on the detection ol V-agents by means of Michler's h‘ton- oximes,

l' - Dragendorfl's reagent, quinone oximes, and haleganated quinones, Further attempts
' " to use acid indicators, namely Congo red, for the detection of V- and G-agents, aor
' their dc‘ndadon ptoducu in thc pnnac- of dccoatamlnuu uo also uporud.

' A proposed course of study on dn detectisn of Y-auntl through thetr thicne
* functions by the use of utruolium reagents 1is outlined,
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The development of detector papers and crayons based on Michler’s ketone
T oxime (MMK-O) reageat systems was contirued, Atteimnpts to use arormatic and ali-
. . : * phatic mercaptans to protect MMK-O and EMK-O¢ against the deteriorative action of
' light were unsuccessfal., Tha concentration of zinc thiocyinate in MMK-O crayons
greatly influenced the sensitivity of the crayon toward EA-1701. The reagents
2-dimethylaminoacetopbenons oxime and the sodium eall of {sonitroso-4-dimethyl-
aminoacetophenone did nct sXaw much promise ae reagents for V-ageats, but lormod
a basis {or new oxime reagests, . .

. Investigation of Drageadorif's reagent as a means for detecting V-agents through
. © thelr amine functioa included studies on crayoa formulations, reagent variations, and
e S analysis of & color body [rom a modified Dragendorif reagent, Crayons that were "
’ ce o prepared from a modified Dragendor{{'c reagent powder formulated according to ACC
directions were tan and leit marks on paper that became black upon storing at 65°C.
Freshly formed marke gave a distinct orange test color with EA-1701 piss water, but
the aged marks developed ocaly a very faint orange colo with this agent. Numerous
< - variations were made in the ACC mod'fied Dragendar{{ system, and the formulation
“ . " . 7 that pave the most encouragiag results with regards to activity and stability con-
: : : - tained biemuth oxychloride, metaphosphoric acid, calcium chloride, 2ad potassium
{odide. This system gave light tan crayons that gzve a bright red test color with
o ) EA-1701, Mi rke from these crayons turned orange brown at room temperaturs with
e e e - no apparent loss of activity. The marks darkened on storage at 65°C. and after thiv
b BRI o treztment only gave specks of red color with agent. Analysis of a color body isolated
e : from the reaction of the modified Dragendorf{f's reagent and tri-n-butylamine mdlcaud
R 'thu appreciable quumtut of ckloride are present don; wuh the indide,

Three analogues of qdnoacmonoximc (4-nitrolophonol) were examired in the
conversion of quinone oximes to intensely colored indophenols by the actica of acyl-
ating agents and phenols.- Apparently, only strong acylating agents, snch as benzene -
sulfonyl chloride, are capoble of effecting the interaction of quinone oximes and
[ I phenols. Less active acylating agents, such as diethyl ethanephosphnrate {DEEP)

. P Co . and EA-170] are ineffective in this reaction. Metal salts that norma'ly enkance the
N ‘ © . action of acylating agents upon Michler’s ketone oximes did not fuplicate this activation
' in t)n reactions of quinoes cximes with DEEF and EA-I7OI. ) ,

g

: o Co Additional work oa the use ol Congo red uld indicator for thc detection of V- or
0 . G:-agents, or their dqrad.aum products, in the presence of decoataminating agente

: ' failed to show promire, Ocher detection systems are being sought, Preseatly,
tetrazolium salts, rirticalarly 2-{4-lodophenyl)-3-{4-nitrophenyl) tetrazolium chloride
and 2-{5-methylthiazol-2-y1)-3, S-diphcnﬂtetruoliu.m bromide, are beicg considered,

“Ethyi bomatogue of Michicus Mrone sacwne,
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EXPERIMENTAL®

-Douctlou of V-Alouu

Stability of Test P;p-n and Crayons, Previous attempts to stabilise Mlchllr'l
ketone oximes by means of anucxidants and free~radical chaln terminators have in-

-cluded testing of a wide variety of phensls and aromatic amines as well as certain In-

organic salts, However, a patent recently lssued to A, L, Linch®® claime that aro-
mitic mercaptans stabilize aromatic amines againet atmospheric oxidation, Although -
the detsricration of MMK-O and EMK-O is belleved to reeult from photo-induced oxida=
tion, asverthaless, it appeared of (nterest to attémpt the use of aromatic and aliphatic

- mercaptans for the strbilization of Michler's kgtone oximes, Preliminary evaluation

of this approach was thas made by examining the effect of several widely different.

) | mercapto compounds spca the stability of EMK-O test papers | to fluorescent 1} .ht. The

compound- M were u‘luud are nmd belows -

Z—N;phtm.mthlol T - S
- 2-Morcapto&§ulc'uu- - L
ll-l(onaptobouathhsolo
- NZ-‘lu.rcaptobouotMuolo- '

' z-uue'mo«sunlm '

Morc‘ptocucdn!e scid s

'ﬂuodlglycollc acid

The test vapers were prepared by wetting filter paper discs {Whatman No, 2) in
duplica’s with an acetone solution containing 1 per cent EMX-OQ and 0,2 per cent mer-
capte compoand. One set of papers was exposed to fluorescent light*$®, whereas the
other set of papers was stored in tha dark for reference. None of the marcapto com-
pounds that were evalaated gave satisfactory stabillsation of EMK-O papers. In fact,
oxcept for 2-aaphthalenethiol, addition of thio compounds caused EMK-O papers to
turn bright yellow as compared to pale yellow for the control paper upon exposurs to
light. The napathalenettiol-EMK-O papers, however, did not discolor any more than

. the coutrol paper in light, and remained white in the dark as compared to pale yellow

for the control, In spite of this appareatly supcrficial improvement, it seemed de-

© sirable to evalzats the stabilization effect of 2-naphthalensthiol on crayons before

*Tus origisal dems e cecvded m Senrelie Laborstxy Recond Beoks Nos, 12671, 12903, and 13072,

. 5. Patest 2, TIT, I97, Tedy X1, 20OK _
*oThe Jight watre comssted of rwe 13- watt cool Lghe fuocescent bulbs placed appeuximately 12 iaches from the sest papers,
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duconumm. the examination ul mcrcnpum- as light oubllhou lor Mlchlor ] htou
o:lmu.

The crayons that were formulated for the enluatlon of Z-naphthalonothlol as a
potential stabilizser wera based on MMK-O, zinc thiccy2nste, and chalk as previously.
used in the studies on antioxidants. A detailed description of the preparation of such
crayons {s presented in the Appendix of this report, Test papers coneicting of filter
paper streaked with marks from MMK-O crayons containing 2-naphthalenethiol, with
and without alnc thiocyanate, appeared to discolor as badly ae the controle during ex=

_posure to fluorescent light for 24 hours, The thiol dacreased porceptibly the ace

tivity of the MMX-O crayon streaks toward 1 per coent EA-1701 in bon:ono.

Only a few of the compounds mont(omd by Linch were trlod in these ouporl-

_ ments, but it is unlikely that & more thorough search of mercapto compounds would

solve the light stability problem of Michlar's ketone oximes. It now appears that the

photosensitivity of MMK-O and related oximes might best be diminished through struce .-

tural variations within the oxime reagenis, This factor {s being conoldered in the cur-
rent syntheses ol Michler's ketone analogues,

MMK-O Crayon !‘ormulitlon Studies, Through -p.ctroéhotomnﬂc studics it wu 3

found that the rate of color formation in systems coneisting of EMK-O, zinc¢ thiocy~
anate, and p-toluenesulfonyl chloride {8 dependent primarily on the concentration of
oxime and sulfonyl chloride. Variations in their concentration caused proportional
changes {n the rate of color formation. However, .variations in the concentration of
zinc thlocyanate influenced less significantly the color reaction., Although this kinetic
study was still in the preliminary stages, it was of interest to establish whether or not
some of these relationships held in crayon systems, . Hence, crayons that contained

"MMK-O and zinc thiocyanate in varying molecular ratios were formulated and tested

on benzene solutions of EA-1701, The results of thene tests seemed to agree with the
results of the kinetic studies in that the activity of the crayon showed a greater depend-
ency upon the content of MMK-O than upon the content of zinc thiocyanate. However,

. sinc thiocyanate was vitally necessary for reactions with EA-1701; no color rucuon

wae obtained in its absence,

‘New MMK-O Analogues, - It was indicated in the Tanth Monthly Progress Report’
that simple analogues of MMK-0, namely 4-dimethylaminobenzaldehyde oxime {anti) and

- 4-dimethylaminoacetophenone oxime, did not give striking color reactions with acyl-
- ating, sulfonating and phosphorylating agents, including EA-1701, even in the prosence

of zinc thiocyanate or mercuric thiocyanate, However, {n an effort to establish a

sound basis of approach {n the development of new oxime reagents, the simple analogues
2-dimethylaminoacetophenone oxime and the sodium salt of {eonitroso-4-dimethyl«
aminoacetophenone ‘were prepared and examined, These model compounds showed

little promise as reagents for the detection of G- and V-agents, but their apparent light
stability enhanced the interest in the ortho analog of MMK-O (1), and the DM-MMK-O
hybrid (II) that are now being lynthnlud. .
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. Dragendoril's Rigcne

A sample of moditled Dragendor{{'s resgent powder that was prepared according
to the directions of B, Fromm, Army Chemical Center, was preased into c.ayons,

" These crayons were tan colored and left tan marks on paper, which darkened to a desp
orange-brown within & {ew wecks at room temperature, but still gave an orange test
color with a 1 per cent solution of EA-1701 in the presence of water, After acceler- .
ated aying for 2 weeks at 65°C, both the crayon and marked {ilter paper had turned
black and developed only a very 'au\c orange color -m; V-qcnc.

Variations were made in the composition of tho modified Dragondorﬂ'. tuuut
in an attempt to improve its stabllity, test color, and water requirement. By re-
placing the bismuth oxychloride with an oqu!valcnt amount of bismuth {n the form of
blamuth trichloride a dull gray powder was obtained that gave a black, metallic appear~
ing crayon. Although moistened marks from this crayon became orange when treated
with EA-{701, the black background made the orange color difficult to see. In addl-
tion, crayon marked papers that were stored “or 2 weeks at 65°C, developed onlya
. fleeting orange color. A further variation of the modified Dragendor{{'s reagent was -

the use of bismuth tritodide as the source of bismuth., This forraulation, too, produced

" a shiny black crayon that gave difficultly distinguishable teets with EA-1701. Marks
from this crayon after storage for 2 weeirs 3t room temperature, or at 65°C., were
insensitive to EA-1701, but the addition of acid reactivated the marks, Subatitution of
sodium chloride for the calcium chioride gave a tan powder and & gray crayonm that
responded readily to V-agent initially, but sluggishly after 2 weeks at room umpen-
ture or 65'C. .

The elimination ot mohtuolphoﬁc acid, and the eubstitution ol bismuth trie
chlorldo for blemuth oxychivuride led to a light tan powdsr and a brownish-black crayon.
Test papers ‘reshly prepared from such a crayon gave & bright red test color with
EA-1701 (n the presence of water, However, after 2 weeks' storags at room iempera-
ture these papers only gave a epeckled red color with V-agent, and after 2 weeks at

. 65°C, they werse inactive, .

. The use of potasei im fodide ae the source of iodide, in place of the cadmium

fodide that {s required in the original modified formulation, gave a white powdar and &
white crayon, Test papers made [rom these cravons slowly developed an orange color
with solutions of EA-170! and water, The activity of these papers was unchanged by
storags at room temperature for 2 weeks, but was diminlshed considarabiy by storage
at 65°C., even though the papers did not darken. Since the potassium {odide seemed
to provide a stable source of lodide, a formulation with & tenfold increaes in the
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" amount of potaselum lodide was noxt examined. The powder and the resulting crayon

thus obtained were light tan, and formed marke that gave a bright 1rod coior with
EA-1701 plus.water, After 2 weeke at room temp«rature the test marks had tutned
orange brown but 821’1 gave a bright red color with acent; hewever, after Z woens at
65°C, the markl had darkened and only gave a spotty red color vlth agent,

None of the above variations of the mcdified Drlgendorll’a formuhnon gave &
atudle reagent. However, the red test color obtained with the formulation containing

potaseiura {odice appears to be an improvement over the orange test color of the origie

nal modifisd reagent. Hence, further investigadon of the potassium fodide forraula-
tion will be made with attention centersd on recant lindinge of B, Fromm, Army
CThemical Center, that the modif!ad Oragendoril's reagent ls stabilized by certaia carbo-
hydrates, Possibly, the presence of some materizl juch as sugars ar starch will stabi«
lize the potaulum fodide formulation ;nd ir will stilt nnln the olrlklng color ch'mgo.

The color body dorivod fsum the reactlon of moditied Dngqndorll'l reagent with
amines differs from tae bismuth trilodids-amine salts previoualy characterizsd, Pres

liminary analysie cf a colored product® feolated from the reaction of tri~n-dutylamine - -
" and the modified Dragendorff's reagent indicated that the specimen did not contaia

cadmium, but may contain appreciable quartities of chlorine in addition to iodina, Ine

‘sufficieat amounts of sampis preventsd specific analycle of eash of tho Nhalogen constitve

ants, Atterapis have heen made to duplicase ths ACC preparatiun (o provide sufficlent
sample for comploto analysls, but none of thu have yleldcd a product suitable (rt
analysie, .

Spectroscopic and slemental analyils are also being obtalned on the modified
Dragendorf{'s reagent, Both the aquedus solution and the insoluble precipitate are boln.
mlynd to de*~rmine tholr compooltlou. .

Qulnom Oximes

Praliminary evamination of quinono monoxime for the detection of V- and G-agents
gave ercouraging results with benzenesulionyl chloride but not with EA-1701, The pro-
posed tast {s based on the fact that arylsulfonates of quinore monoximes readily react
with phenole in pyridine solutione to form intensely colored indophenols®®, Since mere
curic bromide and zinc thiocyanate accelerated the reaction with benseaesulfonyl
chloride it seermned desirable to pursue this approach. For this evaluation the quinone
oximes shown below were rracted with bensenesulfonyl cilloride, benzoyl chloride, and
diethylathane phosphorate in solutions of pyridine with and without phenol,

Quinone Moroxime (Sodiura ealt of p-nitrosophenol)

2-Hydroxyquinone monoxime (Sodium salt of nitrosoresorcinol)

*Submiited by the Array Chemtcsl Convar.
“umivroy, et of., Ukrain, Khim. Zhuwe., 22, IB(1998); of. C.A. 81, T2 A (199N,

. . :
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S TR '
2<Methyl-S-isopropylquincas monoxime (Nirrosothymol) )
4-Methory~1, 2-qulnonemoncxims {S-methaxy-2-aitrosophenot)

Since 2-math,1-5-1s0prepylquinons monoxime showed the moet promise In these teste,
the effect of the mercur:ic bromide and zinc thiocyanate salts, as well as potassium
cyanide, on {te reactions wiih the sama acylating agents was examined. Only benzene-
sulfonyl chloride consis:ently led to intensely colorcd products: bensoyl chloride was
much less eifective and diethylethane phosphonate was incffective, A [ow spot tests,
using | per cent EA-17C1 In benzene as acylating agent, did rot show promise, Appar-
ently, the coaversion of quinone oximes to Indophenols through the action of acylating
agents s limitad to strong acylating agents. Hence, the test would not zppear to be
applicable for the detec:fon of V-agents, eince such sgents normally behave as weak
acylating agents, Furtler work on this phase of the prograr will be discontinued un=~
lase an attractive modification of the reaction ls found, ’

Detection of V- and G-Agents inthe -~ ~ R
Presence of Deccutaminating Agents -

. Acid Indlcators

Congo Red. Of the azid indicators tested for rolor reactions with EA-1701 in
the presence of sinc oxide aad dacontaminating agents, Congo red appesred to show the
most promise. To further examtne its possibilities mixtures of Congo red were made
with CC-2 (an N-chloro-substitutad diphenyl urea) and CC-3®(a iC per cent zinc oxide=
stabilized CC-2) at levels of 1 per cent and 0.1 per cent Cougo red by grinding the
powders together In a mortar, A purple cdlor slowly developed la both'ol the mixtures
of Congo red and CC-3, aud the 1 per cent mixture of Congo red and CC~2, This pur-
ple color appeared to reach a maximum in about 1 week when the samples were stored
in the dark at room temperature, Only the 0.1 per cent mixtars of Congo red and
CC-2 (ailed to davelop this purple color, In {act, the pink color of the mixture
appearad to [ade, possibly through reactioa of the chlorinating agent with the Conga:
red, In teste with these materials three drops of 1 per cent EA«1701 in athyi alcohol
or bsnsene were added tc 5 to 0 milligrams of the solids contained in small tast tubes,
The benzene solution of EA-1701 changed the color of the solide to reddish purple
similar to the color formed during the storage of the powders coataining 1 per cent of
Congo red and CC-2 or CC-3, The alcohol solution of V-agent produced & slight pur-
ple color in the 1 per cent Congo red-CC-3 mixture, but a yeliow color in the | per
cent Conge red-CC-2 mixture, The solutions of Y-agent, however, Lleached the pink
color of the 0.1 per cent Congo red mixtures. Thia action required 1 hour In the case
of the alcoholic solution and 3 to 4 hours. in the case of the benxens solution,

These tests indicate that CC-2 and CC-3 interact with Congo red to destroy its
acid-base Indlcating properties, Also, it appears that enough acid {e produced by CC-2
or CC-3 to glve a false positive test, Therefore, at this time, it would appear that the

*Sample obteined from A, Oglesty, Army Chemical Conre,
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use of uw indicators for the detectioa of V- or G-agcut in the muu« o( a duon- P ,j'

' mn..u:ln' A;ont does not hold much promise of success.

Oxidation- Reduction Indicatore

Tetrazollum Compounde, The promising results of preliminary tests on
EA-1701 using reductioa indicators such ae triphenyltetrasolium chloride or 3, 3~
{3, )'-dimethoxy-4, 4'-bipkenylene)bis {2, S-diphenyltetrazolium ch!orido](bluo ’
tetrazolium) prompted a literature check on the properties of tetrazolium ealts,
Apparently, tetrazolium compounds have been sxtensively studied caly in recent years,
yet many compounds have been examined, primarily in biological applications, A
survey of the (ield {e covered in an oxccllcnt raview by A, W, Niseham®, Through
information contained in this survey, 2-{4-lodophenyl)-3-{4-aitrophenyl}-5-phonyle
tetrazolium chloride®® (I}, and Z-(5-methylthiazol-2-yl])-3, S-dnpbcnyhotu;o"um
bromtdo“‘ (1V) were ulactcd for l!udy bccaulo

=y ¥ . ‘U==

n [
. . . . - . l . AY

| n . ‘ oy 8= é, 1.7
they are reported to be more stable to light ard are reduced to fermaszans that are
more highly colcred than those from triphenyltetzasolium chlaride, For example,
the Mlazol-substitused tetrazole {4 aald to bo stable to sunlicht whe:s deposites on
paper from 0.1 per cent solutions containing sosium bicarbonate, Tetrazolium salts
normally do not exhibit this stability, and light converts them to the formazons and
other highly colored products. Thus, 2, {2, 2'-diphenylene)-5-phenyltetrazolium
chloride hae been isolated from the photo oxldnllon products of uaybenyhatruollum
cblorldo. . . . .

[FUTURE WORK

The development of tests for the detection of V‘-qahti through their phosphonate,
amino, and thiol functions will be continued along the lines that have been estadblished

Chemical Reviewn, 35, 358 (1955),
sctence. JL 388 (1900)
SNChem, Bor. . 8], 1505 (19649,
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I ln preceding progress reports, Thus, additicnal siforts will be made te lmprove the - 2

detactor cvayons and test papers Dased oa Michler's hitone oxime syste.xs, . Ths
search {or more stable oxime resgeats will be {ocused primarily on the ortho-lsomer
of MMKX-O and the DIA-MMK-O hydrid {llustrated earlier in this report,  iathe pre= -
sent state of development, quinome moaocximaes do not appear to hold much promise se
reageats for the detection of V- or G-agents, and work on this phase of the program
will dbe diecoatinued, Evaluatioa of the modified Dragendorfl's reagent system will
include analysis of the water soludle and ineoluble phases of the reageat as weil as
complete analyeis of the {inal color body derived {rom its reaction with a terttary

- amine, Attempts will be made to stabilize the modilied Dragendorit's reagent con-
taining potassium {odide, Studies on hlogouhd quuwon wm be dlmM lcvnd aew

uul more eensitive uqom.

ﬂ. "* The wse of scid indlestors for the detection of V- or G-qoan or hats dquda- .
; tiom producta in the presence of decontaminants has not given encoursging results, -

T e e el i R AR gttt a ek oA s o

Consequently, other means of detsction will ba pursued, At the present time, tetrae
" solium salts warrent investigation {or the detection of V-agents. In explorstory teets
with solations of EA-1701, tripheaylistrasolium chloride and Blue Tetrasollum give
the correspoadiog red and bloe formasans, presumably by raaction through the thiol - =~ .~ .
functioa of the agent. Among the probable disadvantageous properties of tetrasolium - . Ty
salts, lack of specilicity and instal.ility to light would lumit their uselalness as reageats -~ -
for the detection of V-ageats.  However, Nineham's review on [ormasans and tetra- - -~ =
sollum salte cites several tetrazoles that appear to overcome these deficiencies, O = . . /
these 2-{4-lodo henyl) -}(4-nitrophenyl)-S-phenyl tetrasolium chloride asd 2-{S-methyl- o
lhhtol-l-yl) <3, S-diphenyltetrazolium bromide will be ynpuod and ounho‘. .
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' STUDY OF THE NATURE OF THE REACTION OF
HALOGENATED QUINONES WITH AMINES

Reactions of Chloranil

Spectrophotemetric anut‘l‘ulon of the color dovo!opmon( lrlolnl from the
reaction of 1 x 10-3 molar solutione of triethylamine and chloranii inchloroformbas .
-shown that the rate of color formation at room temperature s quite slow, Even at the ’
ond of 5 days the color producing reaction was incomplete, although the rate had slowed

- down appreciably after 24 hours, Doubling the triethylamine concentration (to 2 x 10-3
molar) and keeping the chloraall concentration the same {1 x 10-3 molar) increased the
optical density of the solution at the end of 24 hours by a factor of about 1,7, Reduction
of the triethylamine concentration of 4 x 10~4 molar at the same chloranil concentra«
tion (1 x 10°3 molar) decreased the optical density at the end of 24 hours by a factor of
0.4, Further reduction of the tristhylamine concentration to 2 x 10-4 molar and
1 x 104 molar resulted in ne measurable blue color formation, It le possible that at
these lower levels of amine concentration there was sufficient acld formation from the

‘chloranil or chloroform (o convert the amine to its hydrochloride salt, thus prevonun‘
color formatlion,

Attempts were made to accelerate the emine-chloranil reaction by the use of
mercuric bromide and the sterically hindered bases, 2, b-lutidine ari quinaldine,

None of these approaches proved successiul, In hc! use of mercuric bromide pre- . -

vented the visible lormation of the color body for uvcul hours, Only alter a pre-
cipitate formed, presumably of mercuric origia was any color formed. -

The system dimethy!l aniline-chloranil in chloroform was briefly investigated,

The color body formed quite rapidly in this case, but required a high coocentration ol
the amim lppraxlmaloly 1/10 molar, to be mounublo.

Pfcpara!lon of Crayons

MMK-0 and EMV.-O-Zine
Thiocyanate Crayone

Zinc thiocyanale noi mally enhances deterioration of Michler's ketone oximes,
80 that best resulte ware obtalned by incorporating these agents into separate powders,
By blending the stock powders immediately hofore pressing into crayons, and elimina-
ting the emall amouat of water thst is normally added as lubricant, pale yellow crayons

with good writing qualitiss were obtsined, Tho composition of a typlcd MMK-O cnyo-
formulation is shown on page 16
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B TS T Mickler's katose oxime (MMK-0) ¢ L.Opart - c L foe

e ok,

b T otk powdertad ... 4Opars
‘ A " Zinc thiocyanate I.O’uﬁ
] A ~ Chalk powder{a) S 0 parte
D T ',m mﬂn«mmwmnﬁqm-‘mu. .
. Mew Yok, N. ¥. . .
Vlhon oxime stabilizsers were studied my were heotponhl along with the oxime in
- Powder A. In such cases, that amount of chalk used was diminished in proportion te -
the amount of stabilizer used, usually 0.2 part. Thus, Powders A and B, were preq
A pared separately by grinding the designated ingredients ia a mortar. The stock pow
S+ 0 Y. ¢ ders that resulted were intermixed without grinding and were {inally pressed into

crayons lllh. a 7Il6-hch opllt mold under a puum ol 33, 400 pounds per square
hcl. ..

B B T

' Preparation of Reagents . .

‘

Dimethylami etoph o LT e T . Ly

- To a solution of 2 g. of sodium ia 30 ml, of absolute alcohol was saded with ice~
water cooling and swirliug 10,3 g, of n-butyl aitrits, To this mixturs was added 10 g,
of 4-dimethylaminoacetophenone and about 10 ml. more of alcohol. After standing at
room tamperature for 2 days, the mixture was heated om a steam bath for 1 hour; this
treatment changed the appearance of the solid lumpe of uareacted ketone and the de-
sired product precipitated as a tan powder. This product was collected by suctioa |
filtration, washed thoroughly with ether, and air dried; yleld, 8.2 g. (63 por cent) ol
the sodium salt of 4-dunothylmhol‘cnnronuow9huu. . S

3

z-'mmn.yn inoecetophenone Oxime S ) o K i §

]

H

!

!

!

%I' Sodium Satt of Isonitroso-4« K R
i

!

i

The reaction of N, N-dimethylan'iine with acstic scid and phospharue poutoxldol to
) form Q-dlnnthyhmlnou:uophcnotuO aleo ylelded a lomr—boulng yellow oll, b.p. 128°
| . at 16 mm,, that corresponded to 2-dimethylami & e, Oxlmntloa of the
) oil was accomplished by reaction with 1 mole oxcess of lm hydroxy! amine in alcohol
at room temperature for about 20 houre. Concentratica of the reaction mixture,
cooling, and dilution with petroleum ether-ethyl sther, separated the oxime as white

Ao S ST RO 5 TR L T T T

Niacham, ], Chem. Soec,, §33 (19539,
“Geammaticakis, Compt. Rend. 235, 348 (1989,
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-irn-lu eryotals, Apparently, preparatioa of the hydrox A amine aclution from
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. hydroxylamine hydrochloride and potasalum hydroxide left considsrahle imorstaed N
Rydroxylamine salt in solution, for the ketone product melied over a vl rang>

the solution strongly alkaiine with sodium carbonats, and r-:noviag the oil thas e-1x%a3-
ally solidified upon cooling, Recrystallizstion of the uxime [y addition of wattr o &
‘cooled ethyl alechol solution of the crude product sejnrated vhita needler, m.p\
84-84,5°C, (Lit., m.p. 84°C.). : L "

N-Acetyl Auramine ‘ ‘ ‘
As indicated in the Tenth Monthly Progress Fe sort, prer aration ol N-;;&:l s

. peacted as reported, but melied at 115 to }43°C, inetead of ti.3 reported value «f
r 221°C. Elemental analysis of the experimental spicimen was made and the va’~es

for N-acetyl auramine, Hence, it was concluded thrt either t' » r._:1ting point reporiad
. by Semper ls in error, or the two compounds are Jteuctaral komers, . :

Anal. Cale'd, for CyoHysNyOt C, TH16: H, 7,50 14, 13.59, "

Found: C, 73.43; H, 7.22: N, 13,60,

*Asa,, 381, 3} (0L
SATTERLLE MMEMO

0
m
2

i
i
t

{84 to 145°C.). . The salt was liberated by dissolving the crude nzime in witer, aking

acramine following the procedure of Semper® gave y:llow cry:nlline materiai trag RPN

obtalned for carbon hydrogen and nitrogen are Li gxd agreer ot with those cakulat>d .
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